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Introduction: 
Methicillin-resistant Staphylococcus aureus (MRSA) remains a major cause of hospital 
acquired infection (Kallen AJ et al., 2010). MRSA infection is 4 times more frequent in 
MRSA carriers than in non-carriers (Safdar N, Bradley EA, 2008). Patients colonized by 
MRSA are at significantly higher risk of staphylococcal infection than those colonized by 
susceptible strains (Honda H et al., 2010). In this study, we aimed to 1) identify the 
incidence and risk factors for subsequent MRSA infection among patients admitted with 
MRSA colonization; 2) identify MRSA colonized patients who may benefit from 
decolonization. 
 
Methods: 
The study was performed at Veterans Affairs Pittsburgh Healthcare System (VAPHS), 
with approval from the Institutional Review Board. VAPHS is a major tertiary care 
facility with 146 beds. 
An active surveillance program to detect MRSA colonization and prevent MRSA infection 
was implemented on a surgical floor in October, 2001 and then expanded to the surgical 
ICU in October, 2003. Finally, the surveillance program was expanded to the entire acute 
care division in August, 2005, and in 2006 expanded to the national VA MRSA Prevention 
Initiative.  
Samples of nasal secretions were obtained with a swab from both anterior nares and 
from wounds of all patients within 24 hour of admission, on transfer of units and on 
discharge from the facility.  
Patients found to be colonized or infected with MRSA were placed in contact precautions. 
Cases were defined as patients who were admitted to VAPHS from January, 2003 to 
August, 2011, found to be colonized with MRSA on admission, and then developed 
culture-proven MRSA infections between 48 hours after their admission and 30 days 
after their discharge.  
For each case patient, 2 non-infected controls were randomly selected from the database 
of patients who had positive MRSA screening tests on admission. Case and control 
patients were matched only by calendar year of admission.  
Analyses were performed with Stata/IC, version 10.1 and SPSS, version 20.0. All 2-tailed 
p values of .05 or less were considered to be significant. 
 
Results: 
181 patients developed MRSA infections between 48 hours after their admission and 30 
days within their discharge from January, 2003 to August, 2011. Among the 181 patients, 
75 patients were colonized with MRSA on their admission, which were included in our 
cases. Their reasons of admission were variable.  
MRSA infections occurred at a mean of hospital day 14 (interquartile range (IQR): 7-24 
days). Hospital acquired pneumonia was the most common. Bacteremia occurred in 27 
patients. Surgical site infection occurred after a variety of surgical procedures.  
Regarding the risk factors, Intensive care unit (ICU) stay was the significant risk factor 
in univariable analysis (P <.001). Prior history of MRSA (P=.03), transfer from long term 
care facility (P=.002), respiratory failure (P <.001) and transfusion (P =.001) remained 
significant in multivariable analysis (Table 1). ICU stay was not included to the 
multivariable analysis because of many cofounding factors. 
 
Table 1: Multivariate Logistic Regression Model: Risk Factors for Methicillin-Resistant 
Staphylococcus aureus (MRSA) infection. 
Prior history of MRSA colonization or infection (P=.02), swallowing difficulty (P=.04), 
open wound (P=.002) and central line placement (P=.02) were the risk factors in ICU. 
The median hospitalization of the cases was 17 days (IQR: 11-35 days). The re-admission 
rate and mortality rate of cases were 25.3% and 24.0%. They were significantly higher 
than those of the controls (P <.001, P =.001, P <.001 respectively). 
 
Discussion: 
MRSA colonized patients admitted to the ICU, or admitted from nursing homes are at 
high risk of MRSA infection.  
Among ICU patients, it is likely that both the severity of illness and the frequency of 
invasive procedures, such as central venous catheter insertion, promote infection by 
endogenously carried MRSA. Although the average MRSA prevalence among patients in 
a nearby Veterans Affair long term care facility is 44%, the average MRSA infection rate 
at the long term care facility is 0.5 per 1000 patient days. It suggests nursing home 
patients with multiple co-morbidities are in high risk for developing infection once they 
are transferred to acute-care facility because of acute medical conditions. 
These patients may benefit from undergoing decolonization. Large multicenter trials 
evaluating the efficacy and cost-effectiveness of active surveillance and decolonization 
among high risk patients will be vital to eliminate MRSA infection. 
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